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(57) [S*<J] 

XtteS:^*!!. 5jK;UF«TT. U5^'i;A-Y:*->7!>J» 
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08 102 101 104 103 



5f>^f^v, i»nA©5 %iJ>^c< i*>— ass 

tmsias 3 ] itria^^Kit^s i 5^ a <t <DS«t«ig 

•>An;XSriL 
cDy^'i'An^sjfe. 

SR*^ u-cc» ^it*:s 1 tc^o y 5=- An^^^^fe. 

w«iti^jgi^«as n-c SH*^ 1 tcgee© y 
^'>A-;jcsrfe. 

^etc^fwr sis^ 1 7!iSiS3?3s 1 3 Kia«© y ^-s a 

[SSsJcJB 15] y 5^ A«-{fe©ftg?rfllfi5(;r 
[19*35 16] y ^ A«}6©fiffi=&«fiSr S:&SiS 



2) :HFPi^8-2 1 300 8 

2 

rSc^ i c t r 5 y Az:;x®&o:^ffi©<'Fi« 

[»*« 1 7 1 ueftffi»*»««ft«wf 

1 5 x» 1 6 tciBK© y f Az:;j:sift©©ffi©fT^^ 

a. 

1 5x» 1 6 «:i2*g® y ^^j^^^<3y 
10 [i«*^i9] «?riE^fii»(*«. TJi/s^-i^A. 

y5^'>A*i6^t-2>Sf*^e>af?3tiAiil>^3:< ife la 
©7c5R?rWr*if 1 5 X» 1 6 tCfB«© y 9^ A " 

[0 00 1 ] 

T»h©*Jffl^l y^^-^A-ixmrffeRof 
-€-©»s©fPS:?7atc«^'5 . a^m&ickx. y9^>?A=& 
:^SK:ffli-iSy5''?Ar:>XSi-feK*J<'»'C. 5tfi5t«©i^O 
20 igUKJ:o-C«afe-S--5y^'>A©^>K7-< 

y ^ ■e©:©ffi©f^:^{cH-r s. 

[0002] 

30 a?©^m^«cr{'^6nfcm;^©*?afjffi^£i^"c^> ssra 

[0 00 3] *fc. CO.. NO.. ^<b*SR%£'*^tf 
[0004] ^'M''^•-V:^-»^=«>t3.-* 

[0005] ±K^^s^ • sa-ci«iitg^c-i>js?&<!: u-c 

B. mtf. y5^'^A-Y:t>*)ira<b^«:«ALfcfc 
+>y^*r-ffly^'^A-f:i->«}l6©HI63&*ii*. — 
[0 0 0 6] b*>L. 3Sttr#«:ri«:<!:©-C#5y5^ 




3 

[000 7] »; j^^^%^^mi^^fc^S(oiK^rj: 

[00 0 8] »;^'5A0-7=>F^-f ^J^)^^5L''Cft®<!:* 
[0009] — "XXJRNAL OF APPLIED EUECTROCHEM 
ISSTRY 22 (1992) 620-627" OCfci, ^M3&^X^^>i^$ 

[0 0 10] C<DX')liC, V^*? A-^X^rfe-CtS. x;^ 
[0011] 

[^?g;&5^^bct^iT2>Sgl] 30 
[0012] 2f:^eB«. m?&ttfigfiT©J[lEg<5:JCc^J:^ 
[0 0 13] itfc. ^SMi-y'-^ e^-'l'KliJttS 

[0 0 1 4] y 5=-'!7Ai6r>aSI«®S{4 

^;u»^cDgii y ^ Ai:yc^?fe€:a«T ^ c i ^ a 

[0 0 15] tfc. -^mm. y ^•t'AiiDaismffim 
(Mmti) i^i. 0 ^^)\^ V fetrr y ^-^ A 5^ so 
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[0016] lin^r*^«. :©ffi©^B±fc^^ss<D 
rs. 

[00171 *to*^BB«. €is©affi±tc^Ns«o^ 

[0018] :*:|6BJ«. 5t]S9cm-t»--< i'/wroV^'^A© 
[0019] flnAXsfc^t*. WfflKgSflRUSKT^l'* V 

[0020] ifa^^mti. ^wmicm^nwo^m 

n. ^'J^i?^©solliJ■*^^=^^*-ffiS©y9'■>A- 
[0 02 1 ] M«C*%^K, »^D°att*^li5< , mfi??glC 

[0 022] *fc, n^micm-tfc^m 
t > mmmn^(oi> s y 9^ a - ^jtsrfeis^-r * c i 

[ 0 0 2 3 ] *«?8W. ^i>/S: < <b fcfi®. Hz-'N- U 
iE@. mWK^WL'. mie*ffi». 'J^^M.t<0 

mmmmMiiMXitMmt}*^!. sd^^i/hWTt?, y^ 

[0024]* ti^^mt. V ^--^ A®6o:effi*«fijc 
•r •5 nnst$<DmmK. !j< y L/ r tigs 

y 5^>^A-;xm?4®gs©{'^*ffi%a«'r 

[0 025] MfC^i^H^B. y A^itOfiffi=&^fi£ 

wiitm'&Bm- inm<Dim^imm- 4 c t * a w 

if 4. 

[0 02 6] 



s 

igjK: 5^ A t oSJg^^fiLM3l«lim:^»*s 1.0^ 

[002 7] CCD^. :gg*«(Sf S^SI^affltri ■? 

L/C*. */c> Bijia^5ii^'JK?§^x«ifiK{k*';K^ffi 
[002 8] wic. ±geewBftg*«t^-r5««i*« 

[0 0 2 9] 

«l^L/c*$T?. 3E«^«:«tii-r^fti±J5c#S'jg''i7A 

[0 030] * /c*^?§-C». f5iB^B®{b!Bj5:^Wr 

[0 0 3 1 ) 3t:|^-r?tt. ^K{t!e!=&^Wr«SI%?f 
SSK:-r2.c:iK:<i:o-c. 3&!!!cSt^^ i'^vtcfewsu 
■J»A<D}fA»i!!IK:j:o-c^i:«>]B^igjRai. -T^cto*^ h 

y 5^ A -f > sflccoaa K ^ 

[0 032] ±ge:MS»*^®«rtts*!iS-r?.w 

[0033] S iJaft®Si*±K:SW 64a2>^)l 

wumm^mmm^tm t ©a^stcr * c i tc j: ^ 

[0034] */c3 J:ffiAe»(*±«:i9:w ^n* 
«5i6rr»/l|-r -5 c i < SSr*>o 'j'f-^Js^fyt^i 
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[0035] fXis. 2(C^©«l5)tOy f-^ AHiXmtfeK: 

[0036] imf^^f^oy^immm^. mrn^^mv 

[ 0 0 3 7 ] H 1 RZfm2 tt. -eti-efutc^^Boziycs 
of^zfcfcCiT. loiwfisa^. lozay^^-^A 

10 y 9^ A AH!i8|-C»S^teS©^«K^t^* 

^W-r -SSR. 1 0 3 ItSM. 1 0 4 1 0 5 

--N- u - . 10 6 ;iftS©m*iS-?-> 1 0 7 (iiEe 

[0038] (ft®) :^^^K:isli:hnmt LXit. m 

(oifmf^m. c<o^mtmt. ^^•^M.tiDmm 
<«i. o^jvhiurx. v9-'^^-<*>ifinA&im 

A. 4'CiA©^-fei!*tt< it>— affiOTcSR* 

K{tia©^>$. ^>if:^f>, ^yTT'f'^TcS^swr 
•5fc©«. y^-iJAifA^tcy^-jAicDfiimsem^ 

[0039] ^||SK<t!BJ%#WT*HO«a^t UT 
[0040] ^fl5K{b«J%Ji^i U-rffl(,»5*i^tCtt. 

m«. x^N-»»y>i^». «^tr-Aigs^. Rj/i' 

•7 3» - -Y >^^6!>*'Jffl*J ojti-c* S. 
[0 04 1 ] ^)Wffi{t!K«:S«T-5^«7c3R*^ 

40 4. 

[0042] mc. ±s^mmimi-s^ti>m<m^ 

B. 3 5 0X:tiT3&*»*0<. 2 5 0'CfetT*«J:^)»* 
50 [0043] ±f2^li5»fb^«:S^««Sffii UTTtt. 
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mm^or^-v^i,, ynvmitmm^vm^ <v. 

Nb. Ta> is^Zfrnv l^M (C r. Mo. W) © 

'J Wio^o-sa^mmitim ( o - o ) -cass s n)t 

#';af>i^x^>Ktt. wo, • 
y • H.oo-fljsc-c^sn. jaM^b^';^>y;^f-> 

©(J 2 wo, • H,0, • nH.O-C^Stl-S. ^ 

> i';^ f- > i JSKYfcTKSR* i ©Sjecc J: ■rSm-C* 
CO 04 4 : Ji<y:>>i/;^^>Kt*. 

[0045] ±M^mmitmmitmmm^^tmtm^ 

W«^{b^*^ttI-rSCitS*UI,». ffJfiSUfc^ 

mmim - wsiw^©a^^tigs«. ®i?!Rtc^<}?i* 

3»*+»aS*B l» C i *J!0B-r * 5 . J:iBS»«Kfc» 

[0046] ^)iK{b!e?*w-rs^©M)5«*i&^n5 
®fe©#i4«cJ:-5-cjiS[i?{j&6n»4«>©r*5*i. 
Stt-«'«aE©S64iSS«rf%#ffl-r4i. »*b<»5 
0nmJ£(±3 0 /imfe(T. J:»J»* L. < B 1 0 0 n mt^ 
±20ttmJWT. MlcSfSKBl 0 OnmtLhl 0/i 

[0047] ^mmm^mr^mimzicms 

nSJ:^K. ^f>^t< <!:*,iE@i*fl^T^.ffl!J©fiffi©^ffi 

[0048] n^w^mHsm>^^t¥XitMmm^tt 

-^AO!) %il><c< i fe-affl©7c3R*^-J-«fc©*Jp 

tf?)ns, ±sa^m«:©j^ttiLrtt. 

dr;i'. y-^e^aW. issrt*. mm. 
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MI:V7:^^W«aSBi©««Bi|*8$flDU-Cia 

j^Lfcfc©?£ffiM-r?.. 

[0049] */c. ±iQSi«iJ©flfeK. mS14*|ni±S 

B. «s?s?tcS5£%fc©*ij?SL<. ^^<u•?^^ 
If en*. ^mfflSUSfli t/-c«. mi*. ;^7-^^^>3'7 

[0 050] (^Kf b!gjfitM}B^©X ■y'f-^^tf)^ 

20 ^>d/ior«. «fi3l»©«ffi±cc^K^b«i%$W 

rsKie^j^fiE-r^fitrtc. :&fiBSf*©«®Ji=S:x > 

^. 5S^st<b«i«^«-r*£di©«^«si$i±u. 

(om^K^tmit -5. c ©X V 9^ > ^'S!ia«:&@©j;baa 

[0 05 1 ) XT7g^>i^:rffiii/-T:«. mtf. <b^x 

©^^ffijliffffl-Ct*. 

[0052] {t^x 2, ^> i/^itt. KXBT Jl/:<7 y iS 
30 JtS'^-C, X?.^>y-r.Sfc©-C*»). :S:ft:W&Xs»^ 

>fiKiL-rB. «T©J:Ottt©j55*-5. 

[0053] fiffiS«:4«lfiWS«mi4:*iTJU5 x-? A 

•c**ii^. m^^si. y>K. Jjs^. iaK> mK. m 
{by9^>>A. Rc)fcn6©s^««^*«wjiKflii<se,n 

#:»iii©«^. msL. issk. msL. wmm(o^ 

(om-^. mt*. wm. v>mm*i0micmsv^ 

[0054] sti^b^x y {/tit, mmm.'pTM® 
micmi^^mnao-c. s^{b^KjK^-r:*->ii,rs 

[0055] ©s««fi£r.5*?m»*ir;i' s ^K^Aom 
i'aAK©ig^^^*iJ?5S«:flat,>6n^., ft@41tfiSc 

50 ri>mmmmo>m^, m^\t. mt, y>^®^*i 
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[0 0 5 6] :f^X'7X.y^>^t{t3Ly^>^m(OiJ 
[0057] *^Wtc*5C^Tt3:*g 10 

[0 05 8 ] mffiaffi^aa-r-stmi m 
'r-s4><D^^r^>o •;^^A>f it^^^siar^^^j^'T- 
[0059] (iEffi) *:^?8«:4d&t-5iEffi». 

[0060] iEStcflgffl-r-s^msttsui \^x\t. i&tt 

^yd^, T-fe^u^:/^ y d') ^c^>:;^7-3i^>©X«:^7- 
[006 1 ] S#»Ji L/T«. m8?ffiK:3cS^^fe<D*5W 
ifL<. JiOJ-r h^:7;l':*'px^u>. 

v\t\:^^)=-f>. 5i<<;x^u>, d«y:/nt"U>. 
u>-:^nfc:u>n;i<'; x^u>~:/ab'u>- 40 

[006 2] ^ScS^comffiSFDtCfcl^rSft 
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[0 06 3] iE®r§!B3M<t mm±mmim^s 
^^Kifsfbiejoai^^iSTcaii LTtt. m^{t. sp^w 

c. Y. ^>^^^F. r^^^-^K. Ti, Zr. H 
f. V. Nb. Ta. Cr. Mo. W. Mn. Tc. R 
e. Fe. Ru. Os. Co. Rh. Ir, Ni. P 

d. pt, cu. As, Au*^pife>n^« mc. 

«8JaR9(I^K-C*^T i . V. Cr. Mn. Fe. C 

0, Ni, CuJ^^JflStCffili^n^o 

[0 064] (•fe^^•U-:5^) :$:^?gtC*>t:f 

[0 06 5] V ^-i? A>f :i->3&S^tt-C^ 

y vmrnrny ^ X{^^^tix$>^iJy:;^. 
li^JSMffcl^r^ ^VA^grfliC^^/iiiS^Wl^. i:OS^«r 
^ibi>ctf)^xi^i>o **5. 'fe>'^"^-^cD/f S(^«r6a 

[0066] :4^^?g(cijCtSSJIISOfiraa 
( 1 ) «W«4'5'6!)**©«CSB'CfflliS*ffio 

(3) mm^^^V'^-m>yMm^mja'i'^ct(zj: 

-ox. mm{tbfth<otiyxm^^^:^. 

[0 06 7 ] -ffiwcc». mm(tcmmn^mtf>Lftmt» 

[0068] «JBH<D««*«. 2 5 -CCCfeCt^ffii L 

X. 0^V<[tlxi 0-'S/cmJia±. <l:0»*L/< 
»5 X 1 0-' S/cm&Ltttio 

[0069] nms^^rn^ v at** y a^js 

[0070] SJBHiL/T«, Wxtf. H,SO.. HC 

1. HN0,«OK. y^'5A-r*> (Li*) 
K>r:t> (BFr. PF,-. CI or. CFaSOr. 
BPh^' (Ph : ^^x;US) ) f)^^tji^i&. *5J:CFC 




31 

[007 1 ] nmn<oimt u-c». r-b h- 

1. h=t^->x5f>. d^nO'Oif^, T 

K, i^yh+i^x3r>. +"Ky5^^k 3-^=f-}l-2- 

[0072) ±ffigfiEW. m«. rSMT-iPS:^. *U 
[0073] m^©ii««:|rS±^5/<:i?>tC. y;Wb-r 

4ci*s»*Lt>. yjWbSiJiL-ctt. 

[0074] (mi1fe®0tti1taS) :^:^BJK:tett^,fi?1fe 
©J^t<;il/r«. Rj^Mv ito^JgMv 

i'- FM??*$*«>. «ife©«jgil,r»> m 

4>. ^;^^cnefS©s^lfe{tfte<!:iES©lffl^c■te-'^• 
^- if - 4 » S ^•c« < c i J: r*i«r s«flSffiS 

*ir**©t^*n,>. a/c. ii::^«^M©s?ife»iiy:m 
?fe*jRtt-i-*8l«©jR«i;^-^-;^*Wja*iJffl-r.5 c i 

[ 0 0 7 5 ] t(T-c«. ia3Rcxia4*#Mur, mm. 

3 {*#Jl«ig2psm-<t©«i®t)SP^>»rS0r * 0 . H 4 

s. 

[0076] mZJiJmAt^^\.>X2 0 0»AI^S 
f*. 2 0 1 ttftgfS^JMB. 2 0 2 2 0 3 »iE 

2 0 4»jE@£M{^. 2 0 5»ftliig?- 
2 0 6liiEfliffi. 2 0 7{*«)!??84 
^b/c42-'%-U-^. 2 0 8«jES. 2 0 9tt^J|IKfb 
R 2 1 0{«6i»'-5i"*'>i^. 3 1 Uii^ffir*^. 
[0077] PXf-CU. m^'RUmAVCmhldSmfOtlA. 

(a> (2 0 2) iiEffi (2 0 8) ©HK. -fe/SU 
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(2 0 7) Jfc»A,-riEfiiffi (2 0 6) Kita^jitf. 

(b) m^M=fei£AL./ca. ^r/" (205) i 
JfeS^^y+^i' (2 1 0) *iffi*itT-5. 

(c) ±83(b)%. *»l/J6SCi«:J:r>-C. 'mmt% 

[0 07 8] Stis. J:aL/fcy?-'i'Amj4©*mira. 

Riyt®fi©»£«. nfciesi^if . 

[0 079] im^'^-y^'^if) ^^mviis\,-)i,m^j-i 

10 + (2 10) ©MiftiL-TB. m«. 7 

[0080] j&s-'f if<Dmcmmt Lx\t. as 

RiytH4{Cn^L.fci»©^<»+>i'©J:^«ty/;^ir„ F;& 

rac^fc r*>L»j «mc«>. tf7:^mm. mmm. m 
[0 08 1 ] ttc. m4icmLtcmnR<o*intc-c 

20 [0082] (^5) :^miCis»i>^tBii OXit. ft 
m<01Emt& (2 06) . SaffiS++ ( 2 O S ) *j 

cc. F;^7->u;^fi. F;^f'>u 

[0083] EI3SU'S4-CW. iEffiffi ( 2 0 6 ) 
!}<y :?"nfu>^©7"^;^^f i*. 

[0084] ^^^mommit. miife©rtffi 

*Jii5*-3n:<b#©^±miL/r. 

S. 03aO'BI4«:{t0jj\3n-CI,»^Cl,»J&i> S^^piL 

40 S^=&ffl<,^fc«t3S©fc©*fiOTr-5Cidi-C»*. 
[0 085] 

[0086] (|^«»i 1 ) :^mxii. SlSicvjiOldl^m 

+»tC7K»Sr|^*L/c:/a fU F (PC) 

ti>jt\-^i^3:ii> (DME) iP^fii^&m^mt 
CC. 07 -^{t^-fKy^^-^AiftilM (mo l/I ) SSf 

50 mLtchiD^mmofc. 
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[008 7] l^Xr-Ckt. a35:#Ml^r. mHfeO^JS 

[008 8] ( 1 ) '^%<ovm^i^ 
o;^c, I I. ±SI OXg^i^ilfcT;VS^'i7A?g©^ 

/to III. ±iai I<DXg%*&iL/cT;V^-'i?Afi* 

1 0 0 "C-cKJaLz/cm. S »ft:7 -.^^^flism 

;j^f>r3-hLfc. IV. JtJBI IOXg*»^fcT;U 
^-'i^Alg^l 7 0X-caSEEK*|-r^C<i:CCj:r>r. :7 

[00 8 9] ( 2 ) JEWOir^l^ 
V. ««XKft-7>:^'><J:^U^'J?A;Sr. 1 : 0. 4 

cDit^r ig^ L/ /eta. 8 0 0 -c-cttSi L/ry^»;>A--7 

>^>l${t!B! (jEffitS«5H) V I . JilBV 

ur-^-x h*pjSL/Co VII. ±fav i xm^htitc 

[009 0 ] (3) -^J^iy-^ 

[0 09 1 ] J^Tr«. H3^#flSLr. mf&offlScK; 
(4) «?feo<a^ 

[009 2 ] glt^TiiBIEffiatC. mJI??fi^aAb/t. 

•;7Ax;^:^rfe^2ia^RSL//co imit. mr&(o\itmm 

[009 3] tiTTti. fP»L//tm«6©ttffi^ffiK:oi> 

[0094] ^c*j. v-^ ^jv^cy^mt. iEmsms 
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s/^raoo. 5<scD«8a) o^&swi. 3 0t»<7>f*sa 

Sail/r». 4b4«X«HJ - 1 06M*ffifflU3fco 

iifc. ^m^w. m?feo#{4<*a 

)i^^VX%mM^ifiA. 5 Vk:aL//c1?->f ^ J^^t L 

[ 0 0 9 5 ] sfc. sijj^ ( 1 ) o I I -Class L/cia^fb 
y ^ AP c - DMEjgjgcf-csaT'ctraiu/tie 

1. 0 7j-OVhtlT*r*-:>:/t. 
[0096] (iafiW2)*«-C«. Slj6WlK:*Jl:fS 

[0 097]Tat>%. *:Slif6WfT». T^WSr-'^AlS 

-t^r^i! L/ciftKjbd^ y > y;^ -r > - ^ y 
)vmWi^. -^y::rntvl'r/V=i-;i/<!:MfC'5^>{fc^8 0 

^i/. RcfQy '=^^b*'5ey^'?Affi*^L//c?g^4x 

[0 0 9 8 ] iBSl^-C, riU^^e?A?S^ 1 2 O'C-CStEE 
:/f">-3j<y l^^Jl/T^U=J-^HS^^5^^3 0 /zmffiS* 

[0099] *||{Sp^ot^>r ^^^I'^^a i ^^t. ^ 
y^'>A*«&tt«:#ffflO"ct>4ci*5iitsisn/co s 

[0100] (^{^3 ) ^Mrti. :&@cDf'^:^tc 
fcl^r, 2i<ye{b?S^;^f:^--^^'C)i:<. ^^vzfzi 

40 [ 0 1 0 1] ( 1) ©s^Df^^m 

«rM-r C <!: K: J: o "C>''^ :^ > - > ^J?":^ r- ^K^f"^ 0 
tt^. 4 0-CK:Jnfi-IRi^-rscitcJ:-:>-C5i<y/N':^-i^ 

[0 1 02] T^WS:::.'i^Af§J&. y>K:WK:ft»: 
*= 1 5 : 1 : 2 : 5CD7k:^«:SaUt:x -j. ^>i^ia 

[0 1 0 3] ;?c«:?ej|gS'ttfcT^^5-^;Ae%, ^y:?^ 
50 a fc';i/r->V3-iV«:»*iit//tsi< y 
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[ 0 1 0 4 ] ^CDffe. TJUS-'JAfS?:! 2 0-Crj«E 

[0105] 2fc^0!i©-!f-r pji^m^^m 1 Jc^r. n 

>i^;^^>©';^'>A<i:(Djti«;^>*ti-a«L//t^*. 1. 10 
[0 10 6] («6W4) :*:fi»|-C«. mffi®f^:fraK: 

[0 10 7] ( 1 ) :&fii<DfRH^JIH 

[0108] ;X(C. fi£K^rtfCT-'l'3>;<fx4^AL'v 20 

[0 10 9]^l,>r. Kftir^i'X-rV^r^'— hi 
^mmti'>if:^r>mimS son mllSSL-C:^®* 
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